Microiontophoretic studies of the dopaminergic inhibition from the ventral tegmental area to the nucleus accumbens neurons.
Microiontophoretic studies using chloral hydrate-anesthetized rats were performed to determine whether excitation of a dopaminergic pathway originating in the ventral tegmental area (VTA) inhibits neurons on the nucleus accumbens (Acc). In 13 of 17 Acc neurons which failed to respond to hippocampal stimulation, the spike generation produced by stimulation of the parafascicular nucleus of thalamus was inhibited by both VTA conditioning stimulation and iontophoretically applied dopamine. The inhibition induced by the VTA conditioning stimulation was antagonized by iontophoretic application of haloperidol in 10 of 13 Acc neurons tested. In contrast, spike generation induced by stimulation of the hippocampus was not affected by VTA conditioning stimulation in 14 of 15 Acc neurons, although iontophoretically applied dopamine produced an inhibition in 4 of those 15 Acc neurons. Spikes generated by stimulation of the VTA were obtained in 23 of 102 neurons and were not affected by iontophoretically applied haloperidol. These results strongly suggest that dopamine derived from VTA inhibits Acc neurons receiving input from the parafascicular nucleus of thalamus but not from the hippocampus.